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PRACTICAL FACTORY MANAGEMENT.

• B Y JAMES F . WHITEFORD.

xA.PART from the infiuences which, may exist in consequence of the
abnormal conditions obtaining at present in certain indutries, manufacturers
are faced with the difficulty of diminishing profits.

The cost of material is graduall}'' rising, wages have an upward tendency,
money for renewals or extensions commands a higher figure, all of which
increase the cost of product whilst competition tends to reduce the selling
prices. These are facts which confront eaeh of you having to do with the
manufacture of an}' commodity, and, from all indications, the future holds
but little hope for an increased volume of trade.

In normal times the records of business enterprises over an extended
period contain an astonishing number of failures, all of which serve to
increase the responsibilities and to add to the difficulties of the successful
ones. Further, the public pays for all of these failures through an increase
in the price of one or more of the various commodities consumed.

Few of the failures, if any, are deliberate, but are the direct result of
either ignorance of the underlying principles of management or of failure
in their application.

The solution of the problem you are faced with to-day is the elimination
of waste. Your problem is not external, but internal, and as many of you
will agree, it is also eternal.

There are five Ms in manufacture—Money, Material, Machinery, Men,
and Minutes.

Success does not depend upon the available quantity of any one or
of all of these items, nor upon how well any one of them is organised to-
advantage, but success is dependent entirel}'- upon the thoroughness with
which all of these factors are co-ordinated.

A factory exists and will continue to exist only so lon^ as it can produce
and sell its products as well as, or better than, its competitors. Best value
or service for the money and delivery in the shortest time are the usual
factors influencing the decision of the customer.

If wastes occur in money, material, machinery, men or minutes, the
cost to the customer is increased. The greater the waste the greater the
opportunity presented to the competitor to get the business. After all.
the buying public exhibits very little charity, benevolence, or sentiment in
the ordiiiarj' expenditure of money.

The cure for wastes is effective organisation ; for the efficiency of the
organisation is directly refiected in the ultimate price the consumer has
to pay for the article.

I t is unnecessary to organise money, for it is now so thoroughly organised
that it is the medium through which all business is conducted. Systems of
credit and exchange are well established, and there are definite standards,
of weight and value in univeral use.

If we desire to exchange gold coins for silver ones, or vice versa, there is
no difficulty under ordinary conditions, or if we dislike to actually handle
the money on account of its bulk there are other means available—banks
for deposits, open and crossed cheques for drawing on the account, systemr>
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of daily balances, and all other essential features. But money is not enough
for success in manufacture ; as a matter of fact, more failures are due
to too much rather than too little money.

In conversation, a manufacturer not long ago said that if he only had
suffieient monej'' to rebuild his factory he could defy competition. He had
in mind to re-arrange the buildings so as to enable the handling of material
to be accomjDlished by mechanical means ; he wished to replace existing
equipment with the most modern machinery available, in order that he
could produce efficiently. When I advised him not to consider the expendi-
ture of a single penn}- in further capital investment until he had eliminated
all the preventable wastes in the existing plant, he intimated that I was
ignorant of the subject.

Once money is invested in buildings or equipment, someone has to
pay the interest, the maintenance, the depreciation, &c.

It is unnecessary to organise material, since it is now purchased b}"
the pound, by the yard, by the gallon, or by one of the innumerable
standards which have been demed for the measurement of the various
commodities.

The characteristics of wool, of steel, of aluminium, of brass, of
leather, or of other material can be definitely ascertained. In fact,
whatever we desire to make, we can practically predetermine the kind,
the quality, and the quantity of the material we require for the pur-
pose. All this is the result of organisation, effected and perfected from
time to time as necessity requii'ed.

But organisation of material is not enough ; all material used in
manufacture must be controlled as well, and by control I mean more
than the provision of storage and conve3''ance facilii;ies in the factory. I
mean that each manufacturer must check the handling and consumption
of material as thoroughly and systematically as he does in the ease of
money.

After all, money is only a commodity similar to wool or other
material, and there is no good reason why the use of any material
should not be audited in a similar manner to money.

^Machinery is also well organised. Machines are built for a definite
purpose, and every part, every lever, every gear is designed to perform
a certain function contributing to the accomplishment of that purpose.
So thoroughly are machines organised that they are usually sold according
to definite specifications and guarantees.

But machiiifry is not enough ; it also must be controlled. It is not
sufficient to place machines in a building, provide the necessary founda-
tions and facilities for driving them, and leave them to work out their o-\;-n
salvation. A manager must know, from day to day, just what each
machine is doing, and he must know the productive efficiencj'' of each
machine.

Buying without asking the price or paying without counting the
change is bad business practice, you will agree, but to-day there are
thousands of manufacturers and managers unable to state the pro-
tluctive efficiency of their machines—the hours run compared with the
hours they should have run, or the quantity of material delivered by
them compared with the quantity that should have been delivered.

And who is to blame ? You keep an account with your banker
and j^our customers because you find it advantageous. Then why not
with your equipment ? If you have no account with your banker, you
cannot blame the money; if you have none with your buyer, you
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cannot blame the materials ; so if you haven't one with your equip-
ment, you cannot blame the machines. Neither can you blame the
Labour Unions, as many managers are in the habit of doing for all
their own inefficiencies.

But machinery and money, and material are not enough; the inclusion
of the other two—men and minutes—serve to complete the chain and to
complicate the pro))lem. The real problem of successful manufacture is
securing the thorough organisation and the co-ordination of all of these
elements.

In recent years, the engineer has undertaken the analysis of con-
ditions for the purpose of determining the various factors that contribute
to satisfactory or efficient performance in industrial management ; in
reality, developing and improving executive control in a similar manner
to that of the steam-engine, the weaving loom, or the spinning frame.
The subject is a yast one, and every one of its separate single phases requires
extensive research, and in the short time allotted I can only outline
some of the elements that are essential, in the hope of stimulating
discussion, criticism, and further investigation.

We therefore come to the men—a discussion which deals with the
individual units and the means for deyeloping their efficiency. Now
efficiency is neither system nor strenuousness, but the accomplishment
of a definite task with the least expenditure of time and effort. Unlike
money, material, and machinery, men cannot be standardised; so in
order to achieve conservation of effort the fii'st step in the creation of
an organisation is to ascertain the capabilities of each individual for
his particular work, and to fit the man to the place. You do not
purchase black wool if you intend to manufacture white cloth, neither
do you purchase a carding machine if you are in need of a spinning
frame or a loom. The weaving mill furnishes definite specifications as
to count, quality, and twist of yarn, and will accept no other from the
spinner.

Individuals vary in their aptitudes to as great a degree as do
materials or machines, but the selection of employes in general is.
unsystematic and haphazard and not in keeping with modern method?
adopted in other respects.

A man applies for work, or answers an advertisement to fill some
particular vacancy. He is asked a few questions concerning his educa-
tion, his experience, his last position, the union to which he belongs,
or, perhax^s, he is given an oral or ^yritten examination. If he does
not appear objectionable to the foreman, to the manager, or to the
person in charge of the employment office, he is taken on trial, and,
in fact, usually obtains the position largely upon the estimate he
advances as to his own individual ability.

Very few workers are familiar with their own qualifications, and
consequently should not be permitted to decide as to their competency
for a position. Neither would the particular qualities be recognised
off-hand by an observer not trained to a scientific study of people.
The primitive process of trying workers out for positions is costly from
nearly every standpoint, and entirely out of place in any modern
industrial establishment.

Again, the usual method of selecting foremen is to choose a worKer
wbo is particularly skilful or diligent, but, after all, are those qualifi-
cations sufficient *to waiTant him being placed in charge of others ?
Long service is sometimes rewarded in this manner, but again the
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same question may be asked. The qualifications for a foreman diff«.'r
in many respects from those for a worker, and this must be given full
consideration in the selection of foremen or forewomen.

This statement must not be construed to mean that the indi\ddual
workers in your factory may not possess the essential qualifications ;
I have often found managers entiiely ignorant of the latent abilities of
members of their own organisation.

The employer must be familiar with the requirements for any
particular task in order that the workers may be selected and assigned
in an intelligent manner. If the requii.ements are not known, then you
will have to resort to the expensive method of trying out, just as you
would have to do if }ou did not know definitely what material or
equii>ment was required for your purpose.

But you will say that you have to take what you can get, and that
you are unable to make a more careful selection or to alter your
employment methods.

1 do not suggest that you must discharge all your workers because
they have not been selected and assigned in a scientific manner, but [
do suggest that each individual be studied to determine the possibilities
of reassignment, so that each will be engaged upon work for which the
individual is tho better suited. Expert investigators have found that
fully 75 per cent of the individuals in the average factory are badly
placed, and that an intolligent readjustment may raise the efficiency by
30 per cent to 40 per cent. A low efficiency record does not necessarily
imply lack of application on the part of the indiAadual; he or she may
be better fitted to do other classes of work. Even though there is a
lack of application, there is no assurance that work cannot be found
where the interest will be sufficient to produce continuous and effective
effort.

Do not discharge a single worker until you have exhausted all the
possibilities for utilising him or her in other capacities ; the hiidng and
firing method is expensive and very wasteful, so it is essential that care
be exercised at the time of engagement.

Further, provision must be made for the education of the workers,
for since weaving and spinning at home ceased and was taken to the
factory, the education pl•e^iousl5' received in the home has had to be
supplied elsewhere. Woikers educated and encouraged in theii- work
automatically increase their earning capacity and their value to their
employer, and for that reason extensive apprentice systems are in use
in many factories. Efiicient training of this nature not only raises the
grade of the worker, and makes it possible to select from the ranks
those required for supervision, but it has the ultimate result of securing
an organisation wherein all members work with harmony, eo-operation,
and efiiciency.

There may be manj'' ways of performing the same operation, but
there is one best way, and that way should be determined and instruc-
tions issued accordingly ; it is unreasonable to expect that the best
way will l̂ e adopted otherwise. It requires a trained mind to observe
and analyse an oiDeration, and determine the best method of per-
forming it, and it is well to remember that you cannot purchase
trained minds for fifteen shillings a week. You must consider the
efficiency equation—Et X H = E ; that is. Equipment times the Human
Factor equals Efficiency.
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However, the advantage of having the right one in the right place,
doing the work in the right way may be nullified by having an obsolete
type of Organisation ; a type where the Board of Directors puts it up
to the Works Manager, the Works Manager puts it up to the Depart-
mental Foreman, the Departmental Foreman puts it up to the Fore-
men, and the Foremen, in turn, put it up to the workers—each left
to his own volition to do what he pleases, when he pleases.

No ; Money, Material, Machinery, and Men are not enough ; tbere
may be sufficient waste in Minutes to defeat the entire project, for all
expenses are directly proportional to the time occupied in accomplishing
the allotted task. If there was an unlimited supplj' of Money, Material,
Machinery, Men, and Minutes there would be no need for efficient
management; but the minutes, as with the other factors, must be
controlled ; they must be audited ; all must be accounted for.

The daily routine of all departments of the factory must be intelli-
gently and accurately planned, if the work is to be accomplished with
certainty, economy, and despatch.

Some time ago, I telegraphed a prominent English manufacturer for
an appointment to discuss certain matters, and received an immediate
reply setting 3-30 p.m. on a certain Thursday for the conference.
During that discussion I complimented him on his system of planning
his time, and he hastened to assure me that he had found it necessary
so as to avoid waste. I asked him why he had not applied the same
plan to control the efforts of the several thousand workers under his
supervision, and he replied that he had considered the matter very
thoroughlJ^ but -had decided that the work was so yaried and the
operations so complicated that an agenda for his employes was not
practical. I suggested that the reasons offered made the proposed plan
all the more necessary.

The greater the yariety of lines produced, the greater the variation
of productive effort required, and the greater the irregularity in orders
and delivery dates, -merely accentuate the greater need for a central
control to regulate the movement of all material in progress and to
direct effectively all inter-related and inter-dependent effort.

Usuall}', it is necessary for the various foremen to attempt to keep
track of the work in all departments in order to be able to accommo-
date their work to the demands of the situation. This involves considerable
loss of time and energy on the part of the foremen, ^^hich must have
the effect of reducing the output of their respective departments.

For this reason, the planning of work by the foremen has been
found unprofitable, particularly since the average foreman is overloaded
with a multitude of duties ; in fact, it is adyisable to relieve the
foremen sufficiently to i^ermit them to concentrate upon quantity and
quality of output.

A central control must be established, having the function of
analysing, distributing, and routing of all orders in the factory, for by
this means, with the assistance of eertain essential records, the neces-
sary adjustments can be made from day to da3-, and the i^roper balance
maintained among the various departments.

Intelligent and accurate planning, strict conformance to schedules,
thorough analysis of results, and the correction of such defects as may
deyelop, will eventually produce conditions that will ensure regularity
and reliability in factory output and product.

But I wish to avoid creating any false impressions, and desire.
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therefore, to disabuse you of the idea that a Planning Department
offers a panacea for all the ills a factory is heir to, or that the inauguration
of a planning scheme marks the highest pinnacle of productive efficiency.

The operation of a well-designed and well-managed planning depart-
. ment will enable an executive to locate the weak spots in the organisation,
since it will show the difference between what was done and what
should Jmvf! been done, day by day, but it will not make the changes
necessary so that the two records will coincide.

You must have rational standards of performance with which to
measure the productive efficiency of the individual units of your organisa-
tion. You know the amount of money required, 3''ou know the
amount of material required, you know the amount of machinery
required, and you know the amount of men required ; but more
important than all else, you must know the amount of minutes required.
You may be able to increase the quantity of money, material, machinery,
and men, but you can only have 1,440 minutes in each day, or 60 minutes
in each hour. Besides, the quantity of minutes consumed determines,
in a large measure, the quantities of the other four factors.

It is the length of time taken to accomplish the task that reflects
the efficienc}'' of the organisation, and there must be means available
to keep a constant cheek upon the individual units and upon the
organisation as a whole.

Take a steam boiler. Before it is placed in service it is tested and
the working pressure calculated. But do you let it go at that ? No ;
you equip it with a steam gauge, a water gauge, a relief valve, and all
other necessary apparatus, all of which are tested regularl}'̂ , and every
effort is made to see that these instruments are used so that the boiler
will be kept under complete control and the proper pressure main-
tained. But if the steam gauge was recording the steam pressure
carried on the Ijoiler last vear. vou would be far from satisfied with
the instrument. Suppose your thermometers and hygrometers were
recording the temperature and humidity of the various rooms obtaining
last summer, what would you do ? You would throw the whole lot
out of the ^\indow or on to the ash pile .

Why, then, continue to use records of j'our factory organisation
that onh'' show you what '̂'oii were doing, when you need records of
Mhat you are doing (

A post-mortem examination never helps the unfortunate individual.
Neither is the chartered accountant's statement of much use • to the
stockholders of a bankrupt factory : even if the factory is in a healthy
condition, the certified balance sheet does not tell you very much
except that no one aj^parentl}^ stole any money during the yea/T.

These statements only treat with one of the elements—Money—
whereas the other four are of far greater imjjortance for your i)iirpose.
But you cannot afford to wait until the end of the fiscal year to balance
the accounts with the Material, the Machiner}'-, the Men, and the
Minutes ; you must audit these accounts daily if you are to keep your
factory organisation under complete control.

How can '̂'ou eliminate waste in time if you do not know how much
waste is made, when it is made, and why it is made ? Waste in time
and effort can be measured as well as waste in material, although not
so readil3% since the art is not so far advanced, but it can be measured,
and should be measured ; in fact, must be measured if you are to
eliminate the waste.
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But when you do measure it, don't be startled at the quantity;
and don't begin to discharge employes on account of it—at least not
until you are satisfied that they are entirely to blame and that there
is no other eourse to pursue.

Another thing : when you find workers making very little waste,
don't penalise them by cutting the rate, for that only serves to inerease
and not to lessen the waste. You are willing to pay the market price
for the poorest quality of material ; you are willing to pay a higher
price for a better quality of material ; and you are willing to pay a
considerably higher price for material that has been carefully selected
and tested according to minute specifications. If these methods pay in
the ])urchase of material, wh}' should they not pa}' in the purchase of
labour '.

Besides, there is another aspect. If you sell a customer some yarn
or fabric at a stipulated price, and the customer pays but 75 per cent of
the price agreed upon, and refuses to pay the balance, do you congratulate
him upon his bi siness ^biLty and continue to give him credit, or do 3'ou
turn the matter over to your solicitor. Have you ever made any com-
parison between such a circumstance and that of cutting piece rates ?

But. then, this introduces the wage question, and that subject is too
extensive to deal with here, even though it is an important item in factory
management.

The practical factory organisation is the one where each individual
unit is rewarded in direct relation to the value of the service rendered,
^̂  herein each individual unit profits according to actual performance without
the influence of personal bias, selfishness, or prejudice. Such an organisation
produces efficient^ and economically when you have the right one iu the
right place, doing, in the righ't way, the right thing at the right time. This
applies to the workers at the machine or bench, to the inspectors, to the
foremen, to the office staff, to the manager, and to all the others.

You can increase your output, cheapen the cost of production, pay
higher wages and salaries, and increase the annual dividend to the stock-
holders by perfecting 3'our organisation and methods along the lines just
described ; the principles outlined are intensely practical, as is demonstrated
\yy the records of successful manufacturers.

When any executive claims that such suggestions do not apply in his
case on account of his factory being peculiar, I will agree that he is entirely
right as regards the function of operation, but entirely wrong as regards the
practice of manageiuent. No one will ever effect improvement until they
are fulh" satisfied, in their own mind, that they are making mistakes, for in
factory management, as in religion, the confession of sin is the first requisite
of redemption.

In practice. I have found the average factory to be about 20 per cent
technical, and about 80 per cent ordinary. The technical portion, dealing
with the processing and treatment of materials and the development of
highh^ specialised machines, is usually ycry efficient and well organised.
It is in the other portion that the greatest wastes occur—the portion dealing
with the ordinary things, the common things, the things that are done
day after day ])y routine. In this portion the efficiency is usuallj- com-
paratively low, iargety because of neglect, not intentional, but owing to
the time of those in charge being engaged upon seemingly more important
matters.

As a rule, I have found that a S3̂ stem has been installed which was
to run things efficiently, and then everything has been trusted
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to the system. You want less of systems and more of methods, fora factory
cannot Ibe run efficiently by a system ; it has to be managed by a manager.
Further, the day has passed when any manager, by mere visual observation,
is able to secure all the informatitjn necessary for effective organisation ;
a far more accurate and better persj)ective is required to be able to detect
all the wastes that should be eliminated. Prove it to your own satisfaction.
Take your organisation apart, like the boy did with the watch, to see how
it works : sttidy it in detail : run it through the combs, and separate the
top from the noil ; and calculate the cost of wasted effort due to lack of
efficient organisation. Your customers are 2̂ a3ang the bill, it is true, but
eonsider how difficult it would be tf) get customers if you had to meet the
competition of a factory efficiently organised and operated—a factory
where the wastes in mone3% material, machinery, men, and minutes had
been largely eliminated.

Practical factory management—it is sometimes given the more dignified
term of scientific—is not a system : it is the common-sense and economical
application of all available knt)wledge and skill to ever}- detail of operation.
When you know exactly what is and also what ought to be, 3'ou will be
able to establish a definite efficiency relation, and through appropriate
comparisons of ichat is and wJnti ought to he you can develop practical working
standards by which the perft)rmance can be measured.

To ascertain what is, to establish practical standards, and to raise the
actual up to the standard requires knowledge, experience, methods, devices,
and patient and persistent effort. Progress from inefficiency to efficiency
must be necessarih'̂  slow, if the improvement is to be xoermanent. The
task is not easy, but it is not insuperable, and it must be accomplished if
you are to meet successfull3' the constantl3^ increasing demands of progress
and competition.
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